Application of linear solvation energy relationships to a custom-made polyaniline solid-phase microextraction fiber and three commercial fibers.
The term linear solvation energy relationships, LSERs, is considered to be a specific subset of a larger group of thermodynamic relationships called linear free energy relationships. Overall, the LSERs model represents a three-step thermodynamic process. The most recently accepted notation for the LSER equation, proposed by Abraham is given as follows: SP= c+eE+sS+aA+bB+vV where SP is any free energy related property of a solute, such as log K, and each term in the equation represents a specific type of chemical interaction. In this work, LSERs were applied to a custom-made polyaniline (PANI) solid-phase microextraction fiber and three commercial fibers immersed in water in order to aid in the assessment of a diverse series of solutes' partitioning behavior. By experimentally determining the log K for a series of solutes with known solute descriptors (E, S, A, B, and V) and performing multi-linear regression, the unknown system coefficients (e, s, a, b, and v) were obtained. The sign and magnitude of the system coefficients reflect the relative strengths of chemical interactions that affect partitioning between the two phases (fiber and water). The LSER study showed that the system properties having the greatest influence on log K were ease of cavity formation and hydrogen bond donating ability. The differences in dipolarity/polarizability as well as in hydrogen bond accepting ability further showed that all four fibers offer a unique environment for solute partitioning. The PANI fiber may offer greater flexibility in the choice of fibers to use for solid-phase microextraction.